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ABSTRACT 
Display for use on propeller driven aircraft comprised 
of a radially disposed row of lamps 12 embedded in the 
rear surface of a propeller 11. Measurements of flight 
data are made by conventional means and converted 
into digital signals (15 and 18). These digital signals are 
applied to graphic generators, 16 and 19, which control 
lamp drivers 13 which in turn control lamps 12 through 
slip rings 14. The lamps 12 are lit at appropriate times 
(determined by sync pulses 17) during each revolution 
of the propeller to cause the flight data in graphic form 
to appear to the pilot. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram of the embodiment of the 

ORIGIN OF THE INVENTION 
The invention described herein was made by employ- 

ees of the United States Government and may be used 
by or for the Government for governmental purposes 
withmt the payment of any royalties thereon or there- 

invention selected for ilkstration; and 

by the invention. 
5 FIG. 2 is a schematic drawing of a display provided 

DETAILED DESCRIPTION OF THE 
INVENTION 

for. 10 Turning now to the embodiment of the invention 
selected for illustration in the drawings, the number 11 
in FIG. 1 designates a propeller on a propeller driven BACKGROUND OF THE INVENTION 

This invention relates generally to an aircraft display aircraft in which the pilot has a clear view of the rear 
and more particularly concerns a heads-up aircraft dis- surface of the propeller 11. Embedded in the rear sur- 
play which allows the pilot to view the display without 15 face of propeller 11 is a row of lamps 12. The row of 
diverting his attention from the scene ahead. lamps 12 is in line with the center of rotation of propel- 

Prior aircraft heads-up displays employ optical pro- ler 11 and can be embedded in the rear surface on both 
jection of the desired image onto a transparent but re- ends of the propeller as shown in FIG. 1. For this par- 
flective surface placed in the field of view. ~ h -  ticular embodiment of the invention, there are eleven 
displays require bulky and heavy projection devices and 2o lamps in the row and the lamps used are LED @ a t  

number of lamps sufficient to provide the desired dis- the pilot’s field of vision. In addition, the pilot can view play could k used. the projection surface from only a limited number of through slip hs 14 
positions. 25 to lamps 12. There is a one-to-one correspondence be- 

There are times, such as in instrument landings and tween lamp drivers 13 and lamps 12. A lamp driver will 
crop dusting, that a pilot must have certain Critical activate its corresponding lamp for a short period of 
flight data on display with as little diversion as possible. time whenever an appropriate signal (binary “1”) is 
It is important that the pilot have a clear field of view applied to it. Lamp drivers are gating devices; such as, 
without obstruction, without having to turn his head 30 for example, transistors which, when a signal is applied 
and without having to hold his head in a certain posi- to one of them, will activate its corresponding lamp by 
tion. connecting power to it. 

It is an object of this invention to provide a heads-up An airspeed transducer and digitizer 15 located on 
aircraft display without obstructing the pilot’s field of the aircraft Produces a digital Signal that represents the 
view. 35 airspeed of the aircraft. This digital signal is applied to 

Another object of this invention is to provide a heads- a Character generator l6 which in response thereto 

selected matrix of binary signals, when displayed to the 
pilot by the propeller 11 and lamps 12 display system, 

activate a lamp 12 

binary “0” signal will not activate a lamp 12. The se- 
lected ma& has Seven and as many columns as 

pulses from a sync pulse source 17 are applied to 
character generator 16 to sequentially apply column by 
column the binary signals in the selected matrix to lamp 
drivers 13. The pulses in sync pulse source 17 are gener- 

50 ated at each point in the revolution of propeller 11 that 
a column of binary signals from the selected matrix is to 
be displayed by lamps 12. All the pulses from source 17 
Can be generated mechanically bY Propeller 11 Or alter- 
natively One Pulse Per revolution of Propeller 11 Can 

to generate the pulses 
by conventional electronic means. The electronic 
means can be a variable frequency oscillator whose 
frequency is controlled by the rotational speed of pro- 
peller ll. 

also require projection surfam that partially obstruct emitting diodes)* Other lamps could be and 

Lamp dimers 13 are 

up aircraft display which dQes not r eqke  the pilot to selects a matrix of binary signals from its m ~ o ~ .  The 
turn his head to view the display. 

heads-up aircraft display which does not require the 

display. 

heads-up aircraft display which does not require bulky 45 are necessary to provide the numerid information. 
and heavy projection devices. 

Other objects and advantages of this invention will 
become apparent hereinafter in the specification and 
drawings. 

SUMMARY OF THE INVENTION 
The present invention is suitable for use only on a 

propeller driven aircraft. A radially disposed row of 
lamps is set into the rear surface of an aircraft propeller 
near one of its ends. Measurements, such as airspeed and 55 generated mechhcallY and 
roll angle, are made by conventional means con- 
verted into digital digital signals are ap- 
plied to character and graphic generators which select 

A further object of this invention is to provide a 4o will be the in numerical symbols. A binary 
in the selected matrix Pilot t0 hold his head in Certain POSitiOnS to View the when applied to corresponding bp driver 13, but a 

Still another object of this invention is to provide a 

Of the 60 Information that is to be displayed in graph- 
ics, other than numerical symbols, - also be display4 
by this invention. For example, a roll angle transducer 

mellts* sync Pulses generated 
Propeller shaft are to the 

each revolut i~ of the 
and graphic 

generators to apply the binary Signals cdumn bY COl- 
umn to lamp drivers Which Control tkough Slip rings 
the lamps 0x1 the Propeller. Each time a 
applied to a lamp driver the corresponding lamp is lit 
for a short period of time. Consequently, visual repre- 
sentation of the measurements will appear to the pilot. 

and digitizer 18 located on the aircraft produces a digi- 
tal signal indicative ofthe roll angle of the aircraft. This 

“1” is 65 digital signal is applied to a graphics generator 19 which 
in response thereto selects a matrix of binary signals 
which, when displayed by lamps 12 and propeller 11, 
will be the measured roll angle in graphic form. Graph- 



4,453,163 
3 

ics generator 19 is similar to character generator 16 
except that the graphics generator 19 has graphic dis- 
plays stored in its memory and the stored matrices of 
binary signals have eleven rows instead of seven to 
adequately accommodate the graphic display. Come- 
quently, all eleven of the lamps 12 are used to display 
the graphics, whereas only seven are used to display the 
numerical symbols. The term graphics generator as 
used in this specikation and the claims is intended to be 
broader than and include character generator. 

Transducers and digitizers, 15 and 18, and character 
or graphics generators, 16 and 19, are well known and 
commercially available and hence are not disclosed in 
this application. It should be noted that ordinarily when 
generators, such at 16 and 19, are used the display area 
is rectangular corresponding to the shape of the matri- 
ces selected by the generators. However, in the present 

4 
limited to holding his head in certain positions to view 
the display. 

what is claimed is: 
1. A display for a propeller driven aircraft in which 

5 the rear surface of a propeller is in view of the pilot of 
the aircraft comprising: 

a row of lamps on the rear surface of said propeller 
that is in view of the pilot; 

a plurality of lamp drivers in one-to-one correspon- 
dence with said lamps and with each lamp driver 
connected to control its corresponding lamp; 

means on said aircraft for producing signals indica- 
tive of the criteria to be displayed; 

means for producing a plurality of sync pulses during 
each revolution of said propeller while said aircraft 
is in flight, with each sync pulse produced at a 
different time: and 

10 

15 

graphics generakng means connected to receive said 
signals indicative of the criteria to be displayed and 
said sync pulses for activating through said lamp 
drivers selected ones of said lamps each time a sync 
pulse is received to provide a visual display of the 
criteria to the pilot. 

2. A display as in claim 1 wherein said row of lamps 

3. A display as in claim 2 wherein said row of lamps 
is a row of lamps at each end of said propeller. 

4. A display as in Claim 1 wherein Said graphics gen- 
erating means includes a character generator responsive 

shown in FIG. 1, a row of lamps 12 is located on 30 to a first signal indicative of criteria that can be repre- 

to a second signal indicative of criteria that can be rep- 

5. A display as in claim wherein some of A d  lamps 
35 are controlled by both said character generator and said 

graphics generator control, 
6. A display as in claim 1 wherein said lamp drivers 

are connected to said lamps through slip rings. 

invention the display area is in the shape of a sector of 2o 
a circle requiring the binary information on the selected 
matrices be slightly altered to correct for slight errors 
caused by transformations from selected matrices to the 
display. 

sured airspeed is 205 mph and the roll angle is 30” to the 
left, the pilot will see the display as shown in FIG. 2. 
The small circles indicate the lamps that are activated 
and appear to the pilot. 

In the operation of this invention, assuming the mea- 25 is in line with the center of rotation of said propeller. 

ea& end of propeller 11. The invention is operable with 
“Ow Of lamps at Only One end s long as the propeuer 

sented by a number and a graphic generator 

resented by a symbol other than a number. 11 is rotating at a rate of at least 960 revolutions per 
minute. 

The advantages of this invention are that bulky and 
heavy projection devices are not required, that projec- 
tion surfaces are not required and thus, do not partially 
obstruct the pilot field of view, and that the pilot is not * * * * *  
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